Abstract: The relevance of the statistical equilibrium limit to the description of substantially relaxed degrees of freedom is discussed. Fluctuations are con sidered specifically in the following processes: the correlation between entrancechannel angular momenta) and exit-channel kinetic energy; the sharing of the dissipated kinetic energy between the two fragments; the magnitude and the align ment of the fragment angular momentum inclueing the effect of shell structure. It is found that statistical fluctuations play a major role and that the statistical equilibrium limit seems to have been reached for a number of degrees of freedom.
where B is the "mobility" of the system. After one relaxation time T = 1/cB, we have:
;--= 1 equil
This means that, while, after one relaxation time, the centroid is still 37% of the initial distance from equilibrium, the width is already 93% of the final equilib rium value. In other words, the width grows rapidly towards its equilibrium value independently of the starting point and can approach its limiting value while the mean may still be quite far away from equilibrium. Ever, after only one-half the relaxation time, the width is already 821 of its equilibrium value, while the mean is still 60* of the initial distance from equilibrium. Consequently, if the system has any inclination at all to relax towards equilibrium, we can estimate the fluctuations quite reliably by means of the equilibrium fluctuations without worrying too much about the time dependence of the process. Of course, the time dependence is a very important feature that deserves to be studied in detail. However, if we are concerned about the role of fluctuations and about their ability to scramble the experimental picture, a thorough investigation of the equiliorium limit is the most economical way to obtain information about this problem.
In what follows, I would like to give some examples of the role of fluctuations in deep inelastic processes. In particular, I shall discuss: a) fluctuations in the exit channel kinetic energy and the correlation (or the lack of it) between it and the entrance channel angular momentum, b) fluctuations in the partition of the dissipated energy between the two fragments and their possible effects in the emission of fast particles, c) the effect of shell structure on the first and second moment of the fragment spins and d) fluctuations in the spin components of the fragments and the resulting spin misalignment as observed from sequential fission and v-ray decay of the fragments.
Fluctuations in exit-channel kinetic energy at fixed entrance-channel angular momentum
It would be highly desirable and useful to find a way of inferring the entrance-channel angular momentum from some easily measurable exit-channel observ able, like the kinetic energy. While some correlation between these quantities is obviously present, especially in the quasi-elastic region, fluctuations of a various nature tend to spoil it to a serious degree. We are going to discuss two sources of fluctuations relevant to this problem: a) the coupling of the orbital motion to a thermally excited wriggling mode; ) and b) the effect of random shape fluctuations at scission.
2a) COUPLING OF THE ORBITAL NOTION TO ONE WRIGGLING MODE
Let us consider the simple analytical case of two equal touching spheres with one wriggling mode ) coupled to the orbital motion.
The exit channel kinetic energy above the Coulomb barrier is:
where is the exit-channel orbital angular momentum, is the reduced mass, ana d is the dis'ance between centers, equal to the sum of the radii.
The total rotational energy is:
where I is the entrance channel angular momentum,^ is the moment of inertia of one of the two spheres, andj*" 1 « (pd 2 )" 1 + {Uf 1 or^* = 1077^ , In the limit of thermal equilibrium, the 1 distribution is:
where T is the temperature. Introducing a 2IdI weight and the dimensionless variables t » E/T, \ -I/(JT) , we obtain the distribution function P(c,i)dedi = -exp -Kc -J\ \ vr * |g-t 2 dedx .
The properties of this distribution function can be observed in the two-dimensional plot in fig. I and can be summarized as follows. Since JJ is typically 100-200 h 4 ", we have widths in the entrance channel angular momentum 17n < o < Z4h
for an infinitely sharp cut in the exit channel kinetic energy.
At constant x {a fixed entrance-channel angular momentum), the average kinetic energy over the barrier is: We conclude this subject by calculating the kinetic energy distribution integrated over angular momentum from 0 to x . The integration yields: Fluctuations also intoduce a covariance in the number of evaporated nucleons which is most prominent for equal fragments.
The statistical weight associated with a given partition of the total excitation energy. E, between two fragments in statistical equilibrium is proportional to the j.-oduct of their level densities:
The equilibrium condition is given by:
&lnP(*).0.klnp1(x)+fjln.2(E-x) -^ --Jj («)
The cerms on the right-hand side of eq. 18 are the reciprocals of the fragment's temperatures and their equality immediately requires the excitation energy to divide in proportion to the mass ratio:
The expansion of the logarithm of the probability distribution about the maximum up to 2nd order gives a Gaussian: Sp"* were extracted for a broad Z-bin (6-14 for both systems and an additional narrow one (Z = 9-10) for the 2°Ne * 238 U system. The statistical errors are of the same si2e or smaller than the symbols. 14. 
